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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a field of com-
puter technologies, and more particularly to a data ac-
cess method and apparatus, an electronic device and a
computer readable storage medium.

BACKGROUND

[0002] Memory is generally used to store programs
and data, which is an important component of a compu-
ter. A network-on-chip (NOC) will be used in a complex
system-on-chip (SOC system) to interconnect multiple
master and slave devices due to alarge number of master
and slave devices, which results in delays on different
paths connecting master and slave devices. In addition
to the effects of NOC, factors such as the storage medium
constituting the global memory, the corresponding stor-
age controller and the like will also have a significant
impact on delays of accessing the memory.

[0003] For example, when multiple processor cores in
a group of processor cores simultaneously access one
or more global memories, since there is only one memory
access channel in the current group of processor cores,
access requests from other processor cores will be
blocked if queuing occurs and the access request with
longer memory access delay comes first, resulting in
memory access block between multiple processor cores.
[0004] US 2014/165 160 A1 discloses a method and
apparatus for controlling access between home device
and external server in home network system. US/2018
0 063 076 A1 discloses network identification as a serv-
ice. US/2017 0 318 093 A1 discloses a method and sys-
tem for focused storage access notifications from a net-
work storage system

SUMMARY

[0005] According to exemplary embodiments of the
present disclosure, a solution of supporting communica-
tion between multiple chips is provided.

[0006] Inafirstaspectofthe presentdisclosure, a data
access method is provided according to independent
claim 1.

[0007] In a second aspect of the present disclosure, a
data access apparatus is provided according to inde-
pendent claim 6.

[0008] In a third aspect of the present disclosure, an
electronic device is provided. The electronic device in-
cludes: one or more processors; and a storage appara-
tus, configured to store one or more programs which,
when executed by the one or more processors, cause
the one or more processors to carry out the method ac-
cording to the first aspect of the present disclosure.
[0009] It should be understood that the content de-
scribed in the summary is neither intended to limit key or
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important features of embodiments of the present disclo-
sure, nor to limit the scope of the present disclosure. Oth-
er features of the present disclosure will become readily
understood from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above andotherfeatures, advantages, and
aspects of embodiments of the present disclosure will
become more apparent with reference to the accompa-
nying drawings and following detailed description. In the
drawings, the same or similar elements are denoted by
the same or similar reference numerals, in which:

Fig. 1 illustrates a schematic diagram of an example
environment in which various embodiments accord-
ing to the present disclosure may be implemented;
Fig. 2illustrates a flow chart of adata access process
according to an embodiment of the present disclo-
sure;

Fig. 3 illustrates a flow chart of a process of process-
ing an access request according to an embodiment
of the present disclosure;

Fig. 4 illustrates a schematic block diagram of an
apparatus for implementing data access according
to an embodiment of the present disclosure; and
Fig. 5 illustrates a block diagram of a computing de-
vice capable of implementing various embodiments
of the present disclosure.

DETAILED DESCRIPTION

[0011] Embodiments of the present disclosure will be
described in more detail below with reference to the ac-
companying drawings. Although some embodiments of
the present disclosure are shown in the drawings, it
should be understood that the present disclosure may
be implemented in various forms and should not be con-
strued as limited to the embodiments set forth herein, but
rather these embodiments are provided for more thor-
oughly and completely understanding the present disclo-
sure. It should be understood that the drawings and em-
bodiments of the present disclosure are only used for
explanatory purposes, but not to limit the protection
scope of the present disclosure.

[0012] Inthe description of embodiments ofthe present
disclosure, the term "including" and similar words should
be understood as openly including, that is, "including but
notlimited to". The term "based on" should be understood
as "based atleastin parton”. The term "one embodiment"
or "the embodiment" should be understood as "at least
one embodiment". The terms such as "first", "second"
and the like may refer to different or the same objects.
Other explicit and implicit definitions may be included be-
low.

[0013] As mentioned above, there is an urgent need
for a method that supports two or more access devices
(i.e., processor cores) in a set of access devices (i.e., a
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cluster of processor cores) to access storage devices,
so as to achieve a fast, efficient and low-cost memory
access mechanism. The traditional data access method
is generally that: another access device in a set of access
devices is allowed to send an access request to storage
devices after the process from initiating an access re-
quest to receiving data is completed by one access de-
vice in the set of access devices. Obviously, there is a
problem of inefficiency. In order to solve this problem,
two data access mechanisms have been developed at
present, wherein one method is to use independent
memory access interfaces for multiple access devices,
and the other method is to increase the cache of memory
access channels.

[0014] The number of access devices needs to be lim-
ited for the first method, otherwise the complexity of net-
work-on-chip will be significantly increased. In addition,
there may be over-design problems due to the limited
bandwidth of global storage when the number of access
devices is large. Therefore, the first method is only ap-
plicable to scenarios where the number of access devic-
es is small, and the number of access devices cannot be
expanded. The complexity of the required hardware is
relatively high for the second method, which will bring
additional area and power consumption overhead. In ad-
dition, in the case where storage spaces to be accessed
by multiple access devices are relatively different, the hit
rate of the increased cache will decrease, so that the
problem of memory access block between multiple ac-
cess devices is still serious.

[0015] According to an embodiment of the present dis-
closure, a data access solution is proposed. In this solu-
tion, an access request sent from each in the set of ac-
cess devices may be marked with identity information
corresponding to the respective access device. As the
recognition granularity of the set of access devices is
further refined, the order of data returned from respective
storage devices may be disturbed. Furthermore, different
from the traditional situation where the next access de-
vice is allowed to send an access request to the storage
device after the current access device receives data, the
next access device may be allowed to send an access
request as long as the access request of the current ac-
cess device is sent from the set of access devices side.
This solution makes full use of features of the network-
on-chip and disturbs the order of data received from re-
spective storage devices by marking the respective iden-
tity information, so that the next access device does not
need to await a period of time for which the access re-
quest is sent via the network-on-chip to the storage de-
vice and data is returned from the storage device via the
network-on-chip to the current access device, thereby
significantly improving the efficiency of data access.
[0016] Inorderto describe, in more detail, the topology
structure associated with the network-on-chip in various
embodiments of the present disclosure, it is necessary
to briefly explain the example environment of embodi-
ments of the present disclosure first. Fig. 1 illustrates a
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schematic diagram of an example environment 100 in
which various embodiments of the present disclosure
may be implemented. As illustrated in Fig. 1, a set 110
of access devices as master devices are communica-
tionally connected to the storage device 130 and storage
device 140 as slave devices via a network-on-chip (NOC)
120. The set 110 of access devices includes a plurality
of access devices, for example, an access device 112,
an access device 114 and the like. In addition, the set
110 of access devices also includes a processing device
150.

[0017] In a conventional data access solution, when
multiple access devices including the access device 112
and the access device 114 in the set 110 of access de-
vices send access requests to the storage device 130
and/or the storage device 140 in the set 160 of storage
devices, respectively, the access request sent first by for
example, the access device 112 may be first forwarded
to the NOC 120 by the processing device 150. However,
before the requested data from the storage device 130
or the storage device 140isreturned to the access device
112, all access requests from other access devices such
as the access device 114 need to be queued. This is the
root reason why memory access block between multiple
accesses devices in the set 110 of access devices oc-
curs.

[0018] To solve this problem, the processing device
150 is configured to mark each received access request
with identity information corresponding to the access de-
vice that sends respective access request. For example,
when the processing device 150 receives the access re-
quest from the access device 112, this access request
is processed by the processing device 150, so that the
access request is marked with the identity information of
the access device 112. Similarly, when the processing
device 150 receives the access request from the access
device 114, this access request is processed by the
processing device 150, so that the access request is
marked with the identity information of the access device
114. Since each access request is marked with the cor-
responding identity information, when the data is re-
turned from the storage device 130 or the storage device
140 via the NOC 120, the access device to which data
should be returned may be determined by the processing
device 150 based on the identity information related to
data transmission.

[0019] As an example, the storage device 130 may be
one of high-bandwidth memory (HBM) and SRAM, and
the storage device 140 may be the other of high-band-
width memory (HBM) and SRAM. In some embodiments,
the storage device 130 and the storage device 140 are
the same storage device, e.g. SRAM. That is, multiple
access devices in the set 110 of access devices may all
access the same storage device in some embodiments.
[0020] It should be noted that the above expression
aboutidentity information of access devices is exemplary
only, and not limiting the present invention. For example,
"the access request is marked with the identity informa-
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tion of the access device 112" is not only used to define
that the access request is marked with the inherent iden-
tity information of the access device 112, but any infor-
mation associated with the access device 112 may also
be used as the identity information to mark this access
request. Therefore, the identity information of the access
device only needs to indicate the correspondence rela-
tionship or association relationship with respective ac-
cess device without departing from the scope of the
present disclosure. In addition, the above description of
the NOC 120 is also exemplary, and not limiting the
present invention. In order to explain the principle of the
above solution more clearly, a data access process will
be described in more detail below with reference to Fig. 1.
[0021] Fig. 2 illustrates a flow chart of a data access
process 200 according to an embodiment of the present
disclosure. The process 200 may be implemented by the
processing device 150 of Fig. 1. For ease of discussion,
the process 200 will be described in conjunction with Fig.
1.

[0022] At 210, the processing device 150 may first de-
termine whether a first access request is received, which
is sent from one (such as the access device 112) in the
set 110 of access devices to the storage device 130. The
processing device 150 continues the detection and de-
termination if the processing device 150 has not received
any access request. The process proceeds to 220 if the
processing device 150 receives the first access request
sent from the access device 112 to the storage device
130.

[0023] At 220, the processing device 150 may send an
updated first access request to the storage device 112,
in which the updated first access request includes the
identity information of the first access device. In some
embodiments, the firstaccess request may be processed
so that it is marked with the identity information of the
storage device 112. Fig. 3 illustrates a flow chart of a
process 330 of processing an access request according
to an embodiment of the present disclosure.

[0024] At 310, the processing device 150 may acquire
the identity information of the access device 112. As an
example, the processing device 150 may acquire the in-
herentidentity information of the access device 112 itself.
Alternatively or additionally, the processing device 150
may acquire information having correspondence rela-
tionship with the access device 112 as the identity infor-
mation of the access device 112.

[0025] At 320, the processing device 150 may gener-
ate an updated first access request by including the iden-
tity information in the firstaccess request. As an example,
the processing device 150 may process the first access
request to include the identity information in the first ac-
cessrequest, thereby generating the updated firstaccess
request. It should be noted that the identity information
has an identification function which may associates the
access device 112, the first access request, the data, the
channel for sending the access request, and the channel
for returning data together.
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[0026] At 330, the processing device 150 may send
the updated first access request. As an example, the
processing device 150 may send the updated firstaccess
request to the NOC 120, which further sends the updated
first access request to, for example, the storage device
130. Alternatively or additionally, the processing device
150 may also send the updated first access request to
the storage device 130 directly or via another intermedi-
ate network. In this way, the order of the returned data
may be disturbed by adding identity information, thereby
facilitating the subsequent reduction on waiting time for
processing each access request.

[0027] After the process 300 of processing the access
request is described in detail, returning to Fig. 2, we will
continue to discuss the data access process 200. The
process 200 proceeds to 230 after obtaining the updated
first access request containing the identity information of
the access device 112.

[0028] At 230, the processing device 150 may deter-
mine whether the data from the set 160 of storage devices
has been received. If the processing device 150 has not
received any data from the set 160 of storage devices,
it continues to perform detection and determination. If
the processing device 150 receives the data from the set
160 of storage devices, it proceeds to 240.

[0029] At 240, the processing device 150 may deter-
mine the identity information included in the data. As an
example, the processing device 150 may analyze the
received data and acquire the identity information in the
data. Alternatively or additionally, processing device 150
may also know the channel of returning the data by an-
alyzing the data, and then prepare for the subsequent
determination of returning the data to the access device
112.

[0030] At 250, the processing device 150 may deter-
mine whether the determined identity information is cor-
responding to the identity information of the access de-
vice 112. If the determined identity information is not cor-
responding to the identity information of the access de-
vice 112, itindicates that the data belongs to other access
device, such as the access device 114. And if the deter-
mined identity information is corresponding to the identity
information of the access device 112, the process 200
proceeds to 260.

[0031] At 260, the processing device 150 may send
the data to the access device 114. It should be noted that
the processing device 150 may also know the identity
information of the access device to which the data be-
longs by analyzing the data. In addition, as described
previously, since the identity information may associate
the access device 112 with the channel of returning the
data, the processing device 150 may learn the channel
of returning the data by analyzing the data, and then de-
termine the access device associated with this channel,
that is, the access device to which the data belongs. In
this way, the order of the data received at a side of the
set 110 of access devices may be disturbed, thereby sav-
ing the waiting time for the data of the previous access
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request to be returned.

[0032] It should be noted that, in order to reduce the
complexity ofthe NOC 120, the set 110 of access devices
is generally provided with only one port. Therefore, if the
processing device 150 receives access requests from a
plurality of access devices (such as the access device
112, and the access device 114), the access requests
may be processed serially. As an example, during the
process of processing the access device 112, the proc-
ess 200 may further include that the processing device
150 determines whether a second access request sent
from the access device 114 in the set 110 of access de-
vices to the storage device 140 in the set 160 of storage
devicesisreceived. Ifthe processing device 150 receives
the second access request sent from the access device
114 to the storage device 140, it is further determined
whether the previous first access request has been sent.
If it is determined that the first access request has been
sent, the processing device 150 sends the updated sec-
ond access request to the storage device 140, the up-
dated second access request including the identity infor-
mation of the access device 114. Then the updated sec-
ond accessrequestis sentviathe NOC 120 to the storage
device 140. In this way, whenever the processing device
150 processes multiple access requests serially, the
processing device 150 may process the next access re-
quest once the current access request is sent by the
processing device 150, without awaiting that the data of
the current access request is returned as in the traditional
data access mechanism. Therefore, the above method
significantly reduces the waiting time and avoids severe
memory access block.

[0033] In addition, in order to further alleviate memory
access block, the number of ports of the set 110 of access
devices may be increased to a limited extent. As an ex-
ample, the set 110 of access devices may have two ports,
that is, a first port and a second port, so that the parallel
processing of multiple access requests is achieved. For
example, the above first access request may be received
via the first port of the set 110 of access devices, and the
above second access request may be received via the
second port of the set 110 of access devices.

[0034] Compared with the conventional technology,
the solution of the present disclosure may disturb the
order of each returned data by adding the identity infor-
mation of each access device. In this way, there is no
need to wait for a time period of the entire data access
of the current access request, but only wait for a time
period of processing the current access request, and then
processing the next access request may be performed.
In addition, since the number of ports of the set 110 of
access devices is not significantly increased, the number
of access devices of the set 110 of access devices may
be expanded and upgraded, and the impact of expansion
and upgrade on the entire system-on-chip is reduced.
[0035] For the system-on-chip of the present disclo-
sure, embodiments of the present disclosure described
above make full use of the integration protocol property
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of system-on-chip, only add a step of adding identity in-
formation, and eliminate the problem of memory access
block between multiple access devices in the set 110 of
access devices with minimal cost, which does not ad-
versely affect complexity, power consumption of hard-
ware, or even occupied area of the system.

[0036] The example in which two access devices 112
and 114 access two storage devices 130 and 140 via the
NOC 120 in some example scenarios is discussed
above. It should be understood, however, that the de-
scription of these scenarios is merely to explain embod-
iments of the present disclosure by way of examples.
Depending on actual needs, other situations may exist
in different or similar scenarios. It should also be noted
that the technical solution of the present disclosure is not
limited to be applied to the field of NOC in essence, and
the technical solution of the present disclosure may also
have various advantages mentioned above when applied
to other data access fields.

[0037] Fig. 4 illustrates a schematic block diagram of
an apparatus 400 for implementing data access accord-
ing to an embodiment of the present disclosure. As illus-
trated in Fig. 4, the apparatus 400 may include a first
access request sending module 410, an identity informa-
tion determining module 420 and a data sending module
430. Thefirst access request sending module 410 is con-
figured to, in response to receiving a first access request
sent from the access device 112 in the set 110 of access
devicesto the storage device 130in the set 160 of storage
devices, send an updated first access request to the stor-
age device 130, the updated first access request includ-
ing identity information of the access device 112. The
identity information determining module 420 is config-
ured to, in response to receiving data from the set 160
of storage devices, determine identity information includ-
edinthe data. The data sending module 430 is configured
to send the data to access device 112, in response to
the determined identity information being corresponding
to the identity information of access device 112.

[0038] In some embodiments, the first access request
sending module 410 may further include an identity in-
formation acquiring module (not shown), an updating
module (not shown) and an updated request sending
module (not shown). The identity information acquiring
module is configured to acquire the identity information
of the access device 112. The updating module is con-
figured to generate the updated first access request by
including the identity information in the first access re-
quest. The updated request sending module is config-
ured to send the updated first access request.

[0039] Insome embodiments, the updated firstaccess
request is sent via a network-on-chip to the storage de-
vice 112.

[0040] In some embodiments, the apparatus 400 may
further include a sending determining module (not
shown) and a second access request sending module
(not shown). The sending determining module is config-
uredto, inresponsetoreceiving asecond access request
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sent from the access device 114 in the set 110 of access
devicestothe storage device 140in the set 160 of storage
devices, determine whether the first access request has
been sent. The second access request sending module
is configured to, in response to determining that the first
access request has been sent, send the updated second
access request to the storage device 140, the updated
second access request including the identity information
of the access device 114.

[0041] In some embodiments, the first access request
is received via the first port of the set 110 of access de-
vices, and the second access request is received via the
second port of the set 110 of access devices.

[0042] In some embodiments, the storage device 130
and the storage device 140 are the same, being a same
storage device.

[0043] Insome embodiments, the updated second ac-
cess request is sent via the NOC 120 to the storage de-
vice 140.

[0044] Fig. 5 illustrates a schematic block diagram of
an example device 500 which may be used to implement
embodiments of the present disclosure. As illustrated in
Fig. 5, the device 500 includes a central processing unit
(CPU) 501, which may perform various appropriate ac-
tions and processes according to computer program in-
structions stored in a read only memory (ROM) 502 or
computer programinstructions loaded from a storage unit
508 into a random access memory (RAM) 503. In RAM
503, various programs and data required for the opera-
tion of the device 500 may also be stored. CPU 501, ROM
502, and RAM 503 are connected to each other through
abus 504. An input/output (1/0) interface 505 is also con-
nected to the bus 504.

[0045] A plurality of components in the device 500 are
connected to the I/O interface 505, including: an input
unit 506, e.g., a keyboard, a mouse, etc.; an output unit
507, e.g., various types of displays, speakers, etc.; a stor-
age unit 508, e.g., a magnetic disk, an optical disk, etc.;
and a communication unit 509, e.g. network card, mo-
dem, wireless communication transceiver, etc.. The com-
munication unit 509 allows the device 500 to exchange
information/data with other devices through a computer
network such as the Internet and/or various telecommu-
nication networks.

[0046] The processingunit501 performs various meth-
ods and processes described above, e.g., process 200
or 300. For example, in some embodiments, the process
200 or 300 may be implemented as a computer software
program that is tangibly embodied on a machine-reada-
ble medium, e.g., storage unit 508. In some embodi-
ments, part or all of the computer programs may be load-
ed and/or installed into the device 500 via ROM 502
and/or communication unit 509. When a computer pro-
gram is loaded into RAM 503 and executed by CPU 501,
one or more steps of the process 300 described above
may be performed. Alternatively, in other embodiments,
CPU 501 may be configured to perform the process 200
or 300 by any other suitable means (for example, by
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means of firmware).

[0047] Functions described above herein may be per-
formed, at least in part, by one or more hardware logic
components. For example, exemplary types of hardware
logic components that may be used include, without lim-
itation: a field programmable gate array (FPGA), an ap-
plication specific integrated circuit (ASIC), an application
specific standard product (ASSP), a system on chip
(SOC), a complex programmable logic device (CPLD)
and so on.

[0048] Program codes for implementing methods of
the present disclosure may be written in any combination
of one or more programming languages. These program
codes may be provided to a processor or controller of a
general-purpose computer, special-purpose computer or
other programmable data processing apparatus, so that
program codes, when executed by the processor or con-
troller, cause the functions/operations specified in the
flow charts and/or block diagrams to be performed. The
program code may be executed entirely on a machine,
partly on the machine, as a separate software package,
partly on the machine, partly on a remote machine, or
entirely on the remote machine or server.

[0049] Inthe context of the present disclosure, the ma-
chine-readable medium may be a tangible medium that
may include or store a program, which is used by or in
connection with an instruction executed system, appa-
ratus or device. The machine-readable medium may be
a machine-readable signal medium or a machine-read-
able storage medium. A machine-readable medium may
include, but is not limited to, an electronic, magnetic, op-
tical, electromagnetic, infrared, or semiconductor sys-
tem, apparatus or device, or any suitable combination
thereof. More specific examples of the machine-readable
storage medium include an electrical connection based
on one or more wires, a portable computer disk, a hard
disk, arandom access memory (RAM), aread-only mem-
ory (ROM), an erasable programmable read-only mem-
ory (EPROM) or a flash memory, an optical fiber, a com-
pact disc read-only memory (CD-ROM), an optical stor-
age device, a magnetic storage device, or any suitable
combination thereof.

[0050] Furthermore, although operations are depicted
in a particular order, it should be understood that these
operations are required to be performed in the illustrated
particular or sequential order, or that all illustrated oper-
ations are required to be performed so as to achieve the
desired result. Under certain circumstance, it may be ad-
vantageous for multitasking and parallel processing.
Likewise, although several specific implementation de-
tails are included in the discussion above, these should
not be construed as limitations on the scope of the
present disclosure. Certain features which are described
in the context of separate embodiments may also be im-
plemented in combination in a single implementation.
Conversely, various features which are described in the
context of a single implementation may also be imple-
mented in multiple implementations separately or in any
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suitable sub-combination.

[0051] Although the present subject matter has been
described in language specific to structural features
and/or methodological acts, it is to be understood that
the subject matter defined in the appended claims is not
necessarily limited to the specific features or acts de-
scribed above. Rather, the specific features and acts de-
scribed above are merely example forms ofimplementing
the claims.

Claims

1. A data access method, comprising:
inresponse to receiving by a processing device (150)
a first access request sent from a first access device
(112)inasetofaccess devices (110)to afirst storage
device (130) in a set of storage devices (160), send-
ing (220, 330) by the processing device (150) an
updated first access request to the first storage de-
vice (130), the sending comprises:

acquiring (310) by a processing device (150)
identity information of the first access device
(112);

generating (320) by a processing device (150)
an updated first access request by including the
identity information of the first access device
(112) in the first access request; and

sending by a processing device (150) the updat-
ed first access request to the first storage device
(130);

in response to receiving data from the set of stor-
age devices (160), determining (240) by a
processing device (150) identity information in-
cluded in the data; and

in response to the determined identity informa-
tion being associated with the identity informa-
tion of the first access device (112), sending
(260) by a processing device (150) the data to
the first access device (112),

characterized in that the method further com-
prises:

in response to receiving a second access
request sent from a second access device
(114) in the set of access devices (110) to
a second storage device (140) in the set of
storage devices (160), determining by a
processing device (150) whether the first
access request has been sent; and

in response to determining that the first ac-
cess request has been sent, sending by a
processingdevice (150) an updated second
access request to the second storage de-
vice (140), wherein the updated second ac-
cessrequestis generated by including iden-
tity information of the second access device
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(114) in the second access request.

The method according to claim 1, wherein the up-
dated first access request is sent via a network-on-
chip (120) to the first storage device (130).

The method according to claim 1, wherein the first
access request is received via a first port of the set
of access devices (110), and the second access re-
quest is received via a second port of the set of ac-
cess devices (110).

The method according to claim 1, wherein the first
storage device (130) is exactly the second storage
device (140).

The method according to claim 1, wherein the up-
dated second access request is sent via a network-
on-chip to the second storage device (140).

A data access apparatus, comprising:

a first access request sending module (410),
configured to,, in response to receiving by a
processing device (150) a first access request
sent from a first access device (112) in a set of
access devices (110) to a first storage device
(130) in a set of storage devices (160), send by
the processing device (150) an updated first ac-
cess request to the first storage device (130);
an identity information determining module
(420), configured to, in response to receiving da-
ta from the set of storage devices (160), deter-
mine by a processing device (150) identity infor-
mation included in the data; and

a data sending module (430), configured to, in
response to the determined identity information
being associated with the identity information of
the first access device (112), send by the
processing device the data to the first access
device;

characterized in that the first access request
sending module comprises:

an identity information acquiring module
configured to acquire by a processing de-
vice (150) the identity information of the first
access device (112);

an updating module configured to generate
by a processing device (150) the updated
first access request by including the identity
information in the first access request; and
an updated request sending module config-
ured to send by a processing device (150)
the updated first access request;

the apparatus further comprises:

a sending determining module config-
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ured to, in response to receiving a sec-
ond access request sent from a second
access device (114)in the setofaccess
devices (110) to a second storage de-
vice (140) in the set of storage devices
(160), determine by a processing de-
vice (150) whether the first access re-
quest has been sent; and

a second access request sending mod-
ule configured to, in response to deter-
mining that the first access request has
been sent, send by a processing device
(150) an updated second access re-
quest to the second storage device
(140), wherein the updated second ac-
cess request is generated by including
identity information of the second ac-
cess device (114) in the second access
request.

The apparatus according to claim 6, wherein the up-
dated first access request is sent via a network-on-
chip (120) to the first storage device (130).

The apparatus according to claim 6, wherein the first
access request is received via a first port of the set
of access devices, and the second access request
is received via a second port of the set of access
devices.

The apparatus according to claim 6, wherein the first
storage device is exactly the second storage device.

The apparatus according to claim 6, wherein the up-
dated second access request is sent via a network-
on-chip to the second storage device.

An electronic device comprising:

one or more processors; and

a storage apparatus, configured to store one or
more programs which, when executed by the
one or more processors, cause the one or more
processors to carry out the method according to
any one of claims 1-5.

Patentanspriiche

1.

Datenzugriffsverfahren, folgende Schritte umfas-
send:

als Reaktion auf ein Empfangen einer ersten Zu-
griffisanfrage, die von einer ersten Zugriffsvorrich-
tung (112) aus einer Reihe von Zugriffsvorrichtun-
gen (110) an eine erste Speichervorrichtung (130)
aus einer Reihe von Speichervorrichtungen (160)
gesendet wurde, durch eine Verarbeitungsvorrich-
tung (150), Senden (220, 330) einer aktualisierten
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ersten Zugriffsanfrage an die erste Speichervorrich-
tung (130) durch die Verarbeitungsvorrichtung
(150), wobei das Senden folgende Schritte umfasst:

Erfassen (310) von Identitatsinformationen der
ersten Zugriffsvorrichtung (112) durch eine Ver-
arbeitungsvorrichtung (150);

Erzeugen (320) einer aktualisierten ersten Zu-
griffsanfrage durch eine Verarbeitungsvorrich-
tung (150), indem die Identitatsinformationen
der ersten Zugriffsvorrichtung (112) in die erste
Zugriffsanfrage eingefligt werden; und Senden
der aktualisierten ersten Zugriffsanfrage an die
erste Speichervorrichtung (130) durch eine Ver-
arbeitungsvorrichtung (150);

als Reaktion auf ein Empfangen von Daten von
der Reihe von Speichervorrichtungen (160), Be-
stimmen (240) von in die Daten eingefligten
Identitdtsinformationen durch eine Verarbei-
tungsvorrichtung (150); und

als Reaktion darauf, dass die bestimmten Iden-
titdtsinformationen den Ildentitatsinformationen
der ersten Zugriffsvorrichtung (112) zugeordnet
werden,

Senden (260) der Daten an die erste Zugriffs-
vorrichtung (112) durch eine Verarbeitungsvor-
richtung (150),

dadurch gekennzeichnet, dass das Verfahren
des Weiteren folgende Schritte umfasst:

als Reaktion auf ein Empfangen einer zwei-
ten Zugriffsanfrage, die von einer zweiten
Zugriffsvorrichtung (114) aus der Reihe von
Zugriffsvorrichtungen (110) an eine zweite
Speichervorrichtung (140) aus der Reihe
von Speichervorrichtungen (160) gesendet
wurde, Bestimmen durch eine Verarbei-
tungsvorrichtung (150), ob die erste Zu-
griffsanfrage gesendet wurde; und

als Reaktion auf ein Bestimmen, dass die
erste Zugriffsanfrage gesendetwurde, Sen-
den einer aktualisierten zweiten Zugriffsan-
frage an die zweite Speichervorrichtung
(140) durch eine Verarbeitungsvorrichtung
(150), wobei die aktualisierte zweite Zu-
griffsanfrage durch ein Einfligen von Iden-
titatsinformationen der zweiten Zugriffsvor-
richtung (114) in die zweite Zugriffsanfrage
erzeugt wird.

Verfahren nach Anspruch 1, wobei die aktualisierte
erste Zugriffsanfrage Uber ein Network-on-Chip
(120) an die erste Speichervorrichtung (130) gesen-
det wird.

Verfahren nach Anspruch 1, wobei die erste Zugriffs-
anfrage uber einen ersten Port der Reihe von Zu-
griffsvorrichtungen (110) empfangen wird und die
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zweite Zugriffsanfrage tber einen zweiten Port der
Reihe von Zugriffsvorrichtungen (110) empfangen
wird.

Verfahren nach Anspruch 1, wobei die erste Spei-
chervorrichtung (130) genau die zweite Speichervor-
richtung (140) ist.

Verfahren nach Anspruch 1, wobei die aktualisierte
zweite Zugriffsanfrage tber ein Network-on-Chip an
die zweite Speichervorrichtung (140) gesendet wird.

Datenzugriffseinrichtung, Folgendes umfassend:

ein Modul zum Senden einer ersten Zugriffsan-
frage (410), das dazu eingerichtet ist, als Reak-
tion auf ein Empfangen einer ersten Zugriffsan-
frage, die von einer ersten Zugriffsvorrichtung
(112) aus einer Reihe von Zugriffsvorrichtungen
(110) an eine erste Speichervorrichtung (130)
aus einer Reihe von Speichervorrichtungen
(160) gesendet wurde, durch eine Verarbei-
tungsvorrichtung (150), durch die Verarbei-
tungsvorrichtung (150) eine aktualisierte erste
Zugriffsanfrage an die erste Speichervorrich-
tung (130) zu senden;

ein ldentitatsinformationsbestimmungsmodul
(420), das dazu eingerichtet ist, als Reaktion auf
ein Empfangen von Daten von der Reihe von
Speichervorrichtungen (160), durch eine Verar-
beitungsvorrichtung (150) in die Daten einge-
fugte ldentitatsinformationen zu bestimmen;
und

ein Datensendemodul (430), das dazu einge-
richtet ist, als Reaktion darauf, dass die be-
stimmten Identitatsinformationen den Identitat-
sinformationen der ersten Zugriffsvorrichtung
(112) zugeordnet werden, durch die Verarbei-
tungsvorrichtung die Daten an die erste Zugriffs-
vorrichtung zu senden;

dadurch gekennzeichnet, dass das Modul
zum Senden einer ersten Zugriffsanfrage Fol-
gendes umfasst:

ein ldentitatsinformationserfassungsmo-
dul, das dazu eingerichtet ist, durch eine
Verarbeitungsvorrichtung (150) die Identi-
tatsinformationen der ersten Zugriffsvor-
richtung (112) zu erfassen;

ein Aktualisierungsmodul, das dazu einge-
richtet ist, durch eine Verarbeitungsvorrich-
tung (150) die aktualisierte erste Zugriffs-
anfrage durch das Einflgen der Identitats-
informationen in die erste Zugriffsanfrage
zu erzeugen; und ein Modul zum Senden
einer aktualisierten Anfrage, das dazu ein-
gerichtet ist, durch eine Verarbeitungsvor-
richtung (150) die aktualisierte erste Zu-
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10.

1.

griffsanfrage zu senden;
wobeidie Einrichtung des Weiteren Folgen-
des umfasst:

ein Sendebestimmungsmodul, das da-
zu eingerichtet ist, als Reaktion auf ein
Empfangen einer zweiten Zugriffsan-
frage, die von einerzweiten Zugriffsvor-
richtung (114) aus der Reihe von Zu-
griffsvorrichtungen (110) an eine zwei-
te Speichervorrichtung (140) aus der
Reihe von Speichervorrichtungen
(160) gesendet wurde, durch eine Ver-
arbeitungsvorrichtung (150) zu bestim-
men, ob die erste Zugriffsanfrage ge-
sendet wurde; und

ein Modul zum Senden einer zweiten
Zugriffsanfrage, das dazu eingerichtet
ist, als Reaktion auf ein Bestimmen,
dass die erste Zugriffsanfrage gesen-
det wurde, durch eine Verarbeitungs-
vorrichtung (150) eine aktualisierte
zweite Zugriffsanfrage an die zweite
Speichervorrichtung (140) zu senden,
wobei die aktualisierte zweite Zugriffs-
anfrage durch ein Einfligen von Identi-
tatsinformationen der zweiten Zugriffs-
vorrichtung (114) in die zweite Zugriffs-
anfrage erzeugt wird.

Einrichtung nach Anspruch 6, wobei die aktualisierte
erste Zugriffsanfrage Uber ein Network-on-Chip
(120) an die erste Speichervorrichtung (130) gesen-
det wird.

Einrichtung nach Anspruch 6, wobei die erste Zu-
grifisanfrage Uber einen ersten Port der Reihe von
Zugriffsvorrichtungen empfangen wird und die zwei-
te Zugriffsanfrage tber einen zweiten Port der Reihe
von Zugriffsvorrichtungen empfangen wird.

Einrichtung nach Anspruch 6, wobei die erste Spei-
chervorrichtung genau die zweite Speichervorrich-
tung ist.

Einrichtung nach Anspruch 6, wobei die aktualisierte
zweite Zugriffsanfrage tber ein Network-on-Chip an
die zweite Speichervorrichtung gesendet wird.

Elektronische Vorrichtung, umfassend:

einen Prozessor oder mehrere Prozessoren;
und

eine Speichereinrichtung, die dazu eingerichtet
ist, ein Programm oder mehrere Programme zu
speichern, das/die, wenn es/sie durch deneinen
Prozessor oder die mehreren Prozessoren aus-
gefuhrtwird/werden, bewirkt/bewirken, dass der
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eine Prozessor oder die mehreren Prozessoren
das Verfahren nach einem der Anspriiche 1 bis
5 durchfihrt/durchfihren.

Revendications

Procédé d'acces a des données, comprenant les
étapes suivantes :

en réponse a la réception par un dispositif de traite-
ment (150) d’'une premiére demande d’acces en-
voyée a partir d'un premier dispositif d’acces (112)
d’'un ensemble (110) de dispositifs d’accés a un pre-
mier dispositif de stockage (130) ) d’'un ensemble
(160) de dispositifs de stockage, envoyer (220, 330)
une premiere demande d’accés mise a jour au pre-
mier dispositif de stockage (130) par le dispositif de
traitement (150), I'envoi comprenant les étapes
suivantes :

acquérir (310) des informations d’identité du
premier dispositif d’accés (112) par un dispositif
de traitement (150) ;

générer (320) une premiére demande d’acces
mise a jour par un dispositif de traitement (150)
enincluantlesinformations d’identité du premier
dispositif d’accés (112) dans la premiéere de-
mande d’acceés ; et

envoyer la premiere demande d’accés mise a
jour au premier dispositif de stockage (130) par
un dispositif de traitement (150) ;

en réponse a la réception de données a partir
de I'ensemble de dispositifs de stockage (160),
déterminer (240) les informations d’identité in-
cluses dans les données parun dispositif de trai-
tement (150) ; et

enréponse au fait que les informations d’identité
déterminées sont associées avec les informa-
tions d’identité du premier dispositif d’acces
(112), envoyer (260) les données au premier
dispositif d’accés (112) par un dispositif de trai-
tement (150),

caractérisé en ce que le procédé comprend en
outre les étapes suivantes :

en réponse a la réception d’'une deuxieme
demande d’accés envoyée a partir d’'un
deuxiéme dispositif d’accés (114) d’'un en-
semble (110) de dispositifs d’'accés a un
deuxieéme dispositif de stockage (140) d’'un
ensemble (160) de dispositifs de stockage,
déterminer par le dispositif de traitement
(150) si la premiére demande d’acces a été
envoyeée ; et

en réponse a la détermination que la pre-
miére demande d’acces a été envoyée, en-
voyer une deuxieme demande d’acces mi-
se ajour au deuxieme dispositif de stockage
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10

(140) par un dispositif de traitement (150),
la deuxieme demande d’acces mise a jour
étant générée en incluant des informations
d’identité du deuxiéme dispositif d’acces
(114) dans la deuxieme demande d’acces.

Procédé selon larevendication 1, dans lequel la pre-
miere demande d’acces mise a jour est envoyée au
premier dispositif de stockage (130) via un réseau
sur puce (120).

Procédé selon larevendication 1, dans lequel la pre-
miére demande d’accés est regue via un premier
port de 'ensemble de dispositifs d’acces (110) et la
deuxiéme demande d’acces estregue via un deuxie-
me port de 'ensemble de dispositifs d’accés (110).

Procédé selon larevendication 1, danslequel le pre-
mier dispositif de stockage (130) est exactement le
deuxieme dispositif de stockage (140).

Procédé selon la revendication 1, dans lequel la
deuxieme demande d’acces mise a jour est envoyée
au deuxieme dispositif de stockage (140) via un ré-
seau sur puce.

Appareil d’accés a des données, comprenant :

un module (410) d’envoid’'une premiére deman-
de d’accés configuré pour, en réponse a la ré-
ception par un dispositif de traitement (150)
d'une premiére demande d’accés envoyée a
partir d’'un premier dispositif d’acces (112) d’'un
ensemble (110) de dispositifs d’accés a un pre-
mier dispositif de stockage (130) ) d'un ensem-
ble (160) de dispositifs de stockage, envoyer
une premiere demande d’accés mise a jour au
premier dispositif de stockage (130) par le dis-
positif de traitement (150), un module (420) de
détermination d’informations d’identité configu-
ré pour, en réponse a la réception de données
a partir de 'ensemble de dispositifs de stockage
(160), déterminer les informations d’identité in-
clusesdanslesdonnées par undispositif de trai-
tement (150) ; et

un module (430) d’envoi de données configuré
pour, en réponse au fait que les informations
d’identité déterminées sont associées avec les
informations d’identité du premier dispositif
d’accés (112), envoyer les données au premier
dispositif d’acces par le dispositif de traitement ;
caractérisé en ce que le module d’envoi d’'une
premiére demande d’accés comprend en outre :

un module d’acquisition d’informations
d’identité configuré pour acquérir par un dis-
positif de traitement (150) les informations
d’identité du premier dispositif d’acces
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(112);

un module de mise a jour configuré pour
générer la premiere demande d’acces mise
a jour par un dispositif de traitement (150)
en incluant les informations d’identité dans
la premiére demande d’acceés ; et

un module d’envoi d’'une demande mise a
jour configuré pour envoyer la premiére de-
mande d’accés mise a jour par un dispositif
de traitement (150) ;

'appareil comprenant en outre :

un module de détermination de I'envoi
configuré pour, en réponse a la récep-
tion d’'une deuxieme demande d’acces
envoyée a partir d’'un deuxieme dispo-
sitif d’acces (114) d’'un ensemble (110)
de dispositifs d’accés a un deuxieme
dispositif de stockage (140) d’un en-
semble (160) de dispositifs de stocka-
ge, déterminer par le dispositif de trai-
tement (150) si la premiére demande
d’accés a été envoyée ; et

un module d’envoi d’une deuxieme de-
mande d’accés configuré pour, en ré-
ponse ala détermination que la premie-
re demande d’accés a été envoyée, en-
voyer une deuxiéme demande d’acces
mise a jour au deuxieme dispositif de
stockage (140) par un dispositif de trai-
tement (150), la deuxieme demande
d’accés mise a jour étant générée en
incluant des informations d’identité du
deuxiéme dispositif d’acces (114) dans
la deuxieme demande d’acces.

Appareil selon la revendication 6, dans lequel la pre-
miére demande d’accés mise a jour est envoyée au
premier dispositif de stockage (130) via un réseau
sur puce (120).

Appareil selon la revendication 6, dans lequel la pre-
miere demande d’acces est regue via un premier
portdel’ensemble de dispositifs d’acces etla deuxie-
me demande d’acces est regue via un deuxieme port
de I'ensemble de dispositifs d’acces.

Appareil selon la revendication 6, dans lequel le pre-
mier dispositif de stockage est exactement le deuxie-
me dispositif de stockage.

Appareil selon la revendication 6, dans lequel la
deuxiéme demande d’acces mise a jour est envoyée
au deuxieme dispositif de stockage via un réseau
sur puce.

Dispositif électronique, comprenant :
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un processeur ou plusieurs processeurs ; et
un appareil de stockage configuré pour stocker
un programme ou plusieurs programmes qui,
lorsqu’il est/ils sont exécuté(s) par I'un proces-
seur ou les plusieurs processeurs, amene/ame-
nent I'un processeur ou les plusieurs proces-
seurs a effectuer le procédé selon I'une quel-
conque des revendications 1 a 5.
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